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 Abstract: Eighteen strains of Prototheca zopfii, an unicellular alga of Chlorococales order, Chlorellaceae 
family, Prototheca genus were isolated from subclinical mastitis cows. In our study, the Prototheca was able to 
develop on liquid and solid glucosed media, blood agar, potato agar, glucosed media with different pH values 
(from 2 to 9), media with antibiotics (lincomycin and spectinomycin). The Prototheca shows a good 
development in aerobic conditions at 37oC and the culture appears to be visible after 36 to 48 hours. The liquid 
media appears to be clear, but at the bottom of the culture tubes a granular sediment easy homogenisable is 
formed. At the surface a thin coating could appear. On solid media the colonies have small size, irregular ice 
crystal shape, but after 5 to 7 days at laboratory temperature the colonies grow to 3-4 mm, have matte whitish 
color, increased height and their surface has a blackberry or cauliflower appearance, aspects which are 
characteristic for Prototheca. On blood agar the colonies present the same aspect, without hemolysis. It is 
recommended to examine culture plates under a stereo microscope (x1.6 or x4). Acid and antibiotic based media 




 Prototheca is found free in nature and it can be isolated from various sources, like plants, 
sewages, rivers and sea water. Most authors point out isolation from tree silt after rain, mud 
around trees, vegetables, floodable areas, acid running waters, sewage waters, clog ponds (4, 
10, 14, 15, 18, 19). The isolation is also possible from green fodders, animal stables, dirty 
culverts, milk, milking machines, tanks used for milk transport, stable floors, barns and also 
from different animal species feces: cows, horses, swines, wild boars, cats, dogs, rats (4, 5, 6, 
15). Three species of Prototheca genus are recognized: P. zopfii, P. wickerhami, P. stagnora 
(13). 
 According to data analysis we can say that Prototheca is ubiquitous in nature, but its 
presence in the environment is correlated with humidity and with the presence of organic 
materials. Most of the data underlines the importance of Prototheca zopfii  in cow mastitis (7, 
8, 9, 10, 11, 16, 17, 18, 20, 22).  
 
MATERIAL AND METHODS 
 
Eighteen strains of Prototheca zopfii, isolated from subclinical mastitic cows, were 
examined. The identification was based on morphological and biochemical characters like 
sugar assimilation (auxonogram) and sugar fermentation test (zymogram) (17). 
 The cultivation was made on usual bacteriology media, such as glucosed broth and 
glucosed agar, blood agar. For these media, the pH was weakly acid (6,4-6,6). Inseminations 
were also made on potato media and glucosed media with different pH values (from 3 to 9), 
and antibiotic based media (lyncospectin). 






the plates were kept for 5 to 7 days at laboratory temperature, for cultural interpretation. 
 In the following paragraphs we present the culture examination results. This paper is 
aimed to verify growth characters on different culture media and various conditions, that 





Glucosed broth cultural aspects 
 
After 36 to 48 hours, the culture becames visible and a granular sediment is starting to 
form (sand like aspect). The liquid remains clear. The matter that settles to the bottom will 
become homogenous in aspect by shaking the tube. Sometimes a small pellicle could be 
formed on the media surface. Modifications concerning viscosity, color or smell were not 
observed.  
 
Solid media cultural aspects 
 
Glucosed agar. After 36 hour, the colonies are very small and have a grayish color. After 
48 hours, the colonies are defined better and have a shining aspect like ice crystals. By 
maintaining the plates at laboratory temperature, the colonies grow at 3 to 5 mm in diameter 
or even more, gaining a white to grey color. When examining these colonies under a stereo 
microscope, they appear rounded and grown in size, having a blackberry or cauliflower look 
(fig. 1). If the culture media inoculation was too dense the colonies appear to be confluent like 
a white mass that imitates the cauliflower surface. These cultural aspects are considerate to be 
characteristic for Prototheca during differentiation from other microorganisms like bacteria 
(Staphylococcus, Micrococcus, and Neisseria) or yeasts (Candida). 
Potato agar. Prototheca grows well on this culture media and the cultural aspects look 
the same as on glucosed agar surface. The stereo microscope shows the colonies well defined 
with cauliflower appearance. Sometimes a leveled growth can be observed. After 72 hours the 
colonies are well developed, having 1.5-2 mm in diameter size, lusterless whitish color and 
they can be differentiated from other microorganism colonies (fig. 3). 
Blood agar. Prototheca colonies develop well on this media. The cultural aspects are 
similar to the glucosed agar one, but the ice crystal aspect is better underlined. These aspects 
provide easy differentiation between Prototheca and other microorganisms (bacteria or 
yeasts). The colonies are not hemolytic.  
Antibiotic based media. This media contains Lincospectin (50 µg of lincomycin and 100 
µg of spectinomycin) included in agar as inhibiting agent for some bacteria that could 
contaminate the samples. The antibiograms show that Prototheca growth is not inhibited by 
any of these two antibiotics. In order to emphasize this aspect, a mixture of Prototheca, E. 
coli and Staphylococcus was made. The incubation of the plates were performed at 37oC for 
48 hours. After that the plates were kept at laboratory temperature for 5 days. After examining 
the plates using the stereo microscope, we identified only Prototheca colonies and no E. coli 
or Staphylococcus colonies were present. Due to this observation, we recommend the usage of 
antibiotic based media for Prototheca isolation, especially if the samples are highly 
contaminated with some other microorganisms.  
Glucosed agar media with different pH values. The strains were inoculated on Petri plates 
containing media with different pH values. The plates were incubated at 37oC for the first 48 
hours and then all the plates were kept at laboratory temperature up to 10 days. Prototheca 
was able to develop in media with a wide spectrum of pH values (from 2 to 9). At the acid pH 
2 the colonies were extremely small, but the morphology and viability were not influenced. 
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To verify the selective effect of pH, one Prototheca strain was mixed with some other 
microorganisms in different culture tubes as follows: Prototheca and E. coli; Prototheca and 
Proteus spp.; Prototheca and Bacillus spp.; Prototheca and Staphylococcus spp.; Prototheca 
and Candida spp. Inoculations have been made on agar media with different pH values (2 to 
6) from each culture tube. We observed that pH 3 acid media have selective effect, inhibiting 
the development of Gram negative and Gram positive bacteria and allowing Prototheca 
growth only. Treating the samples with HCl 1% should be considered in order to isolate pure 




Prototheca spp. is a heterotrophic microorganism which needs external sources of 
carbon, nitrates and thiamine, that are obtained from organic residues or residues produced by 
other microorganisms. Prototheca grows on various culture media in aerobic conditions. 
Literature data shows that Prototheca spp. grows well on different culture media as follows: 
Sabouraud (liquid and solid), glucosed agar, blood agar, chocolate agar, cornmeal Tween agar 
80, heart-brain broth with sheep blood, eosin methylene-blue agar, Edward, McConkey, 
potato agar, Shadomy, Chrom agar (1, 2, 3, 9). Prototheca spp. also grows on special culture 
media that include stimulating/inhibiting substances (cycloheximide; cloramphenicol; 5-
florocitosyne; 2,6 dimethylnaphtalene (12). 
Researchers have different opinions regarding incubation temperature. Some say that the 
optimum temperature is between 25 and 30oC, while others say 35 to 37oC (Tyler D.E., and 
al. 1980, Janosi Sz. et al. 2001). Many authors agree that growth temperature is a 
differentiation criterion between various species of Prototheca. 
Casals M. et al. (1997) recommend a special media named Chrom agar for differentiation 
of Prototheca from Candida yeast. On this media Prototheca and Candida have different 
colors (3). 
Concerning cultural aspects Prototheca presents some characteristics, based on solid and 
liquid media development, that make it easily identifiable. The examination should be carried 
out for a period up to 14 days using a stereo microscope for a better observation of the 




1. Prototheca is able to grow well on liquid and solid culture media (broth and agar): 
glucosed media, antibiotic based media (50 µg of lincomycin and 100 µg of 
spectinomycin), blood agar, potato agar, media with different pH values. 
2. The optimum cultivation conditions were: aerobic incubation, 37oC temperature. The 
culture became visible after 36 to 48 hours of incubation. 
3. The cultural characters change in time. For this reason the plates should be kept at 
laboratory temperature and examined for a period of at least 5-7 days. The use of a stereo 
microscope is recommended for a better examination. 
4. A granular sediment is formed in glucosed broth, but the liquid column remains clear. 
Sometimes a thin pellicle will be formed on the media surface. 
5. On glucosed agar the colonies have small size, irregular ice crystal shape, but after 5 to 7 
days at laboratory temperature the colonies grow to 3-4 mm, have matte whitish color, 
increased height and their surface has a blackberry-like or cauliflower-like appearance. 
6. The colonies develop well on blood agar media. The cultural aspects are similar to the 
glucosed agar one, but the ice crystal aspect is better underlined. The colonies are not 
hemolytic. 
7. The colonies grow well on potato agar. The colonies are well defined, have a cauliflower 
appearance and can be easily differentiated from other microorganism colonies. 
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8. Antibiotic based media (Lincospectin) has a selective character, that allows the 
development of Prototheca, but inhibits the growth of other microorganisms (Gram 
negative and Gram positive bacteria). 
9. Prototheca grows on culture media with different pH values (from 2 to 9). The acid media 
(pH 3) can be used for Prototheca spp. isolation because it will not allow the development 




Fig. 1 – Prototheca colonies on glucosed agar 
(blackberry aspect) 
(stereo microscope x1.6) 
 
Fig. 2 – Prototheca colonies on glucosed agar 
(cauliflower aspect) 
(stereo microscope x4) 
 
Fig. 3 – Prototheca  colonies (a) and Candida 
colonies (b) on potato media 





Fig. 4 – Prototheca colonies on 
blood agar 
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